Introduction {#sec1-1}
============

Though fetal endocardial fibroelastosis (EFE) has been reported in the past three decades, the classical echocardiographic features of EFE following maternal organophosphorus ingestion at 20 weeks of gestation is reported for the first time in the literature. These signs completely regressed within a period or 14 weeks and a normal healthy full-term baby was delivered. This report is unique due to the fact that fetal echocardiographic features consistent with the diagnosis of endocardial fibrosis following maternal organophosphorus poisoning are not an indication for termination of pregnancy, which is contradictory to the common practice.

Case Report {#sec1-2}
===========

A 23-year-old primigravida at 20 weeks of gestation was hospitalized, following suicidal attempt by ingestion of organophosphorus pesticide (carbofuran). She was treated with antidote, corticosteroid steroid, and supportive measures. Following recovery after 2 weeks, she was referred for a targeted scan for anomalies at 22 weeks of gestation.

All fetal routine biometric parameters were normal on routine scanning. Fetal echocardiography showed normal cardiac situs, size, and axis. Both ventricular and interventricular septal endocardial surfaces showed diffuse hyperechoic thickening \[[Figure 1](#F1){ref-type="fig"}\]. The interventricular septum was pearly white \[[Figure 2](#F2){ref-type="fig"}\]. This pearly white lining was extending along the crux and atrioventricular valves \[[Figure 3](#F3){ref-type="fig"}\]. These changes were more involving the left ventricle and the mitral valve. The abnormally curved mitral leaflets had rolled tips \[[Figure 4](#F4){ref-type="fig"}\]. There was mild degree incompetence of the mitral valve. The proximal outflow tracts, mainly up to the semilunar valves, were also brighter with normal crossing, dimensions, and flow \[[Figure 5](#F5){ref-type="fig"}\]. The aortic and pulmonary artery valves showed no evidence of stenosis or incompetence. Pulsed Doppler study (cursor directed through the left ventricle along the junction of the anterior leaflet of the mitral valve and left ventricular outflow tract) showed E/A ratios of mitral and tricuspid valves below the 2.5^th^ percentile (0.41 and 0.45, respectively) for this period of gestation.\[[@ref1]\] The E/A ratio of the atrioventricular valves is calculated by dividing the peak velocity of "E" wave (due to early diastolic filling of the ventricle) by the peak velocity of the "A" wave (due to late diastolic filling of the ventricle from atrial contraction).

![Slightly oblique short axis view of the fetal heart at 22 weeks of gestation shows the "pearly white" endocardium of ventricles (RV: Right ventricle, LV: Left ventricle) and interventricular septum (IVS)](IJRI-23-262-g001){#F1}

![Magnified view of the interventricular septum shows the hyperechogenicity of the endocardial surfaces (APX: Cardiac apex, RV: Right ventricle, LV: Left ventricle)](IJRI-23-262-g002){#F2}

![The 4-chamber view shows the hyperechoic endocardium extending along the crux and the mitral leaflets. The hyperechoic mitral leaflets are opening into the left ventricle (LV: Left ventricle, RV: Right ventricle, LA: Left atrium, RA: Right atrium)](IJRI-23-262-g003){#F3}

![Magnified view of the mitral leaflets shows the rolled tips within the left ventricle (LV: Left ventricle, RV: Right ventricle, LA: Left atrium, RA: Right atrium)](IJRI-23-262-g004){#F4}

![The outflow tracts show normal calibre and flow (APX: Cardiac apex, RV: Right ventricle, LV: Left ventricle, AO: Aorta, PA: Pulmonary artery)](IJRI-23-262-g005){#F5}

The myocardial performance index (MPI), otherwise known as Tei index (TI), for the left ventricle was more (0.71)\[[@ref2]\] than the normal value expected at this gestational age (average value at this age is 6). There were no significant Doppler spectral changes of the inferior vena cava (such as reversal of A wave in the inferior vena cava or hepatic veins) or umbilical vein (biphasic rather than triphasic spectral pattern and umbilical venous pulsations) to suggest impending cardiac failure. The routine serum immunological studies for maternal viral infections were normal.

Reassessment at 26 weeks of gestation showed non-progressive echocardiographic abnormalities and mild mitral incompetence as before. The endocardial thickening and hyperechogenicity were persisting and the ventricular wall thickness was normal. Follow-up echocardiography at 36 weeks of gestation showed normal fetal cardiac chambers and outflow tracts. The endocardial thickening and hyperechogenicity had completely regressed by this time. The myocardial contractions and ventricular fractional shortening were normal. The atrioventricular valves showed no stenosis or incompetence now. The fetal growth parameters and biophysical score were normal. She delivered a normal male baby by term with normal echocardiographic features.

Discussion {#sec1-3}
==========

Carbofuran (2, 3-dihydro-2,2-dimethyl-7-benzofuranyl methylcarbamate) is a very toxic anticholine esterase carbamate widely used as a pesticide all over the world. This pesticide crosses the placental barrier\[[@ref3]\] and inhibits choline esterase, causing severe neurotoxicity. The oral LD~50~ (median lethal dose) of this chemical in animals ranges from 8 to 19 mg/kg and for humans it is 11 mg/kg.\[[@ref4]\] The fatal concentration in the human blood is 0.32-11.6 μg/mL.\[[@ref5]\] This mother had consumed diluted carbofuran of which some quantity was removed later by gastric lavage. The exact maternal serum concentration of carbofuran at the time of admission was not known. However, she had all the symptoms and signs of moderate degree organophosphorus poisoning and took 2 weeks for complete recovery.

This fetus at 22 weeks of gestational age had all the classical echocardiographic features of endocardial fibroelastosis (the term was first coined by Weinbergand Himmelfarb\[[@ref6]\]). The EFE is diagnosed by the echocardiographic features such as hyperechoic endocardial thickening extending along the ventricular walls and atrioventricular valves. These progressive changes lead to decreased cardiac function which is best assessed by the MPI (or TI).\[[@ref7][@ref8]\] The left ventricular Tei index was more in this fetus due to the increased isovolumetric relaxation time (IRT) (\>2 SD above the mean for this age) and the shorter ejection time (ET). This fetus had the typical diagnostic features of endocardial fibroelastosis which gradually subsided within a period of 14 weeks. This is likely to be due to the capability of the myocardium to recover from the temporary myocardial toxicity induced by the pesticide.

EFE has been reported in the literature as early as 14 weeks of gestation.\[[@ref9]\] Most of the other reported cases are in the late second or third trimesters. The fetus in this case was exposed to acute maternal carbofuran poisoning at 20 weeks of gestation. Since fetal period is characterized by rapid cellular multiplication and organization, the endocardium is also affected by the toxin. It is suggested that any severe mechanical or toxin-induced stress to the cardiac tissue can stimulate the proliferation and transformation of fibroblasts of the endocardial lining\[[@ref10]\] to deposit more collagen and elastin. A study on the effect of organophosphorus compounds on fetal growth and preterm delivery did not highlight any cardiac sequelae. A recent follow-up of newborns exposed to maternal organophosphorus poisons during pregnancy has revealed growth disturbances, metabolic disorders, and CNS morbidity, and no cardiac sequelae.\[[@ref11]\] This is likely to support the explanation that the cardiac tissue can withstand the damage more efficiently in the fetal period and the changes may be transient.

Traditionally, the endocardial fibroelastosis has been classified as primary and secondary. In the primary type, there is no structural cardiac abnormality, whereas in the secondary type, a cardiac abnormality is demonstrable. The general agreement is that any severe myocardial stress is the basic pathology leading to endocardial fibroelastosis. The case illustrated here shows that EFE may result from myocardial toxicity induced by organophosphorus poisoning, which may completely regress without further complications and is not a definite indication for the termination of pregnancy. The use of intensive maternal corticosteroid administration must have contributed to the complete regression of EFE.\[[@ref12]\]
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